Introduction
The injection of bovine follicular fluid for 48 or 72 h after prostaglandin-induced luteal regression resulted in a significant delay in the onset of oestrus (Miller, Crister, Rowe & Ginther, 1979; McNeilly, 1984) . During this delay plasma concentrations of FSH were reduced after injection of follicular fluid but increased significantly above that of controls at the end of treatment (Miller, Crister & Ginther, 1982; McNeilly, 1984) . In contrast there were no significant effects of treatment with bovine follicular fluid on basal plasma values of LH (Miller et ai, 1982; McNeilly, 1984) or pulse frequency or amplitude of LH secretion (McNeilly, 1984) . Corpus luteum function, in terms of plasma concentrations of progesterone, was apparently normal (McNeilly, 1984) but effect on ovulation rate was not otherwise determined.
The precise role of FSH in the control of follicular growth and ovulation rate remains unclear (Baird & McNeilly, 1981; McNatty, 1982; Baird, 1983; Scaramuzzi & Radford, 1983) . In the present study various doses of bovine follicular fluid were injected during the preovulatory period in an attempt to induce different degrees of suppression of FSH. The effect of this on ovulation rate was assessed subsequently by laparoscopy. Ewes were also infused with FSH to maintain constant plasma levels during the period of treatment with bovine follicular fluid. /h for 48 h from the time of cloprostenol injection. For infusion, a stock of ovine FSH (2-5 mg/ml sterile saline (9 g NaCl/1)) was prepared and diluted in saline (9 g NaCl/1) containing 6% plasma previously obtained from each ewe. Infusions were given via a cannula in the jugular vein contralateral to that used for collecting blood samples, using Harvard infusion pumps (Harvard Apparatus Co., Millis, MA, U.S.A.) at an infusion rate of 1-8 ml/h. Ewes not receiving ovine FSH were infused with 0-9% saline as a control and the 5 ewes not receiving bovine follicular fluid injections were injected with 5 ml saline and acted as controls.
Collection of blood samples, detection of oestrus and subsequent assessment of ovulation rate was the same as in Exp. 1. All blood samples in both experiments were collected into heparinized tubes (10 U heparin/ml blood; Leo Laboratories Ltd, Aylesbury, Bucks, U.K.). Samples were centrifuged and plasma was stored at Hormone assays LH and FSH were measured in duplicate using specific double-antibody radioimmunoassays exactly as described previously (McNeilly, McNeilly, Walton & Cunningham, 1976; Martensz, Baird, Scaramuzzi & Van Look, 1976) . The sensitivities of the assays were 01 ng LH (NIH-LH-S18)/ml and 4 ng FSH (NIH-FSH-S10)/ml. The intra-and inter-assay coefficients of variation were 5-5% and 7-4% for LH and 4-8% and 9-9% for FSH.
Progesterone concentrations in plasma were measured by the radioimmunoassay described previously (Djahanbahkch, Swanston, Corde & McNeilly, 1981) with an intra-assay coefficient of variation of 8-8% and sensitivity of 0-1 ng/ml. Recovery of progesterone added to sheep plasma was 75 ± 4% (s.e.m., = 30).
Statistical analysis
The effects of treatment on onset of oestrus and characteristics of the pulsatile secretion of LH were analysed by Student's / test. Ovulation rate was analysed using the 2 test. The differences in hormone levels during treatment with bovine follicular fluid were compared by Student's t test using for comparison the plasma levels over the 1-h period before each injection of bovine follicular fluid on each day of treatment and the levels 7-9 h after each injection. Regression analysis was applied to changes in the plasma levels of FSH after bovine folicular fluid or saline injection.
Results

Oestrus, ovulation rate and luteal function
The treatment of ewes with 5 or 10 ml bovine follicular fluid for 72 h (Exp. 1) or 5 ml for 48 h (Exp. 2) after cloprostenol injection resulted in a significant delay in the onset of oestrus (Table 1) . In contrast, injection with 2 ml was without significant effect. The injection of bovine follicular fluid in both experiments did not affect ovulation rate (Table 1) fig. 1 ).
Concentrations of FSH and LH
FSH. In Exp. 1 the injection of bovine follicular fluid at 09:00 h on Days 1,2 and 3 resulted in a significant decrease in FSH over the 8-h period after injection on each day (Text-fig. 2 ). Plasma concentrations of FSH 7-9 h after the 09:00 h injection of bovine follicular fluid on each of these days were significantly (P < 0001) lower than in control ewes (Text- fig. 2 ) and there was no significant difference in these FSH concentrations in ewes injected with different volumes of follicular fluid.
The decline in FSH concentrations occurred 1-5-2-5 h after the 09:00 h injection of bovine follicular fluid and the subsequent rate of decline was similar on Days 1-3 and with 2, 5 and 10 ml bovine follicular fluid. The half-life of this decrease in FSH in individual animals was calculated on each day from the first time levels decreased from the plateau concentrations around the time of bovine follicular fluid injection to the basal levels 7-9 h later. This half-life did not differ significantly within animals on each of Days 1-3 or between animals in relation to the volume of bovine follicular fluid injected. The overall half-life of decrease in FSH after bovine follicular fluid injection was 156 min (range 120-190; = 45 ). In the ewes receiving bovine follicular fluid, FSH concentrations in the hour before follicular fluid injection at 09:00 h were significantly higher (P < 005 to < 0001) than in control ewes on 40-Control *^h+w^^0 (Text-fig. 3 ). Analysis of the pulsatile secretion of LH 26-29 h after cloprostenol failed to show any difference in pulse frequency (1-25-1-36 pulses/h) or pulse amplitude in Exp. 1 (control, 1-7 ± 0-4 ng/ml ; bovine follicular fluid : 2 ml, 1-85 ± 0-2 ng/ml ; 5 ml, 2-56 ± 0-33 ng/ml; 10 ml, 2-66 ± 0-36 ng/ml).
In Exp. 2, plasma values and pulsatile secretion of LH were not significantly affected by treatment with bovine follicular fluid or concomitant infusion of FSH. 
Discussion
The present study has confirmed that injections of bovine follicular fluid during the preovulatory phase in the ewe will suppress plasma concentrations of FSH and delay the onset of oestrus (Miller et ai, 1979; McNeilly, 1984) . However, it has now been shown that this delay depends on the dose of bovine follicular fluid given and, regardless of whether there is a delay in oestrus, these induced alterations in plasma FSH values during the preovulatory phase do not affect the number of follicles ovulating or the function of the resulting corpora lutea. In addition it was further confirmed that bovine follicular fluid did not affect the secretion of LH during the preovulatory phase.
The FSH response to bovine follicular fluid was after each injection similar to that described previously (Cummins, O'Shea, Bindon, Lee & Findlay, 1983; McNeilly, 1984) with a 1-5-2-h delay after injection before FSH levels began to decrease. The half-time of this decrease in FSH levels over the following 7-9 h period was 156 min, remarkably close to the half-time of clearance (159 min) of FSH when the infusion was stopped in Exp. 2. This clearly suggests that the active component in bovine follicular fluid, probably inhibin (de Jong & Sharpe, 1976) , acts at the pituitary to inhibit the release of FSH for a prolonged period (see Baker et ai, 1983) . Why there is a delay before this inhibition of release occurs is unknown. The duration of the inhibition was related to the dose of bovine follicular fluid injected since the magnitude of the rebound in FSH over the 16 h between injections on each day was inversely related to the dose (Text- fig. 2 ). Thus between 25 and 26 h after the first injection of bovine follicular fluid, plasma FSH levels were significantly higher in ewes receiving 2 ml bovine follicular fluid than in those receiving 5 or 10 ml. This may explain why there was no significant delay in the onset of oestrus in the 2 ml group since the overall duration of exposure to lower than normal plasma levels of FSH was presumably less than that for the 5 or 10 ml groups.
It remained possible that the delay in oestrus, presumed to result from a failure of follicles to secrete oestradiol (McNeilly, 1984) , may have been caused by a component in the bovine follicular fluid acting directly on the ovary, rather than an indirect effect via alterations in the pattern of FSH secretion. Treatment of ewes with ovine follicular fluid resulted in a significant reduction in follicular development induced by the injection of PMSG (Cahill, Clarke, Cummins & Findlay, 1984) . However, in the present experiments infusion of highly purified ovine FSH counteracted any effect of bovine follicular fluid on the delay of oestrus, and therefore presumably on follicular development. Indeed, there was a substantial increase in ovulation rate in ewes receiving FSH as well as bovine follicular fluid, and in terms of progesterone secretion the resulting corpora lutea appeared to be normal. The dramatic increase in ovulation rate is almost certainly related to the substantial (10-20-fold) increase in plasma concentrations of FSH during infusion, indicating that the dose of FSH infused was excessive. A similar increase in ovulation rate occurs when FSH is given by injection (Wright, Bondioli, Grammer, Kuzan & Menimo, 1981) . Nevertheless, these results indicate that during the preovulatory phase many follicles can develop into normal preovulatory follicles and the number developing in the normal preovulatory period may be dependent on the plasma concentration of FSH during this time (Baird, 1983) . This further suggests that the preovulatory follicle(s) can be selected from any of the pool of follicles available at the time of luteal regression (McNatty, 1982; Coleman & Dailey, 1983; Driancourt & Cahill, 1984; Tsonis, Cahill, Carson & Findlay, 1984) 
